This paper explores four issues that have emerged from the research on social, cognitive and teaching presence in an online community of inquiry. The early research in the area of online communities of inquiry has raised several issues with regard to the creation and maintenance of social, cognitive and teaching presence that require further research and analysis. The other overarching issue is the methodological validity associated with the community of inquiry framework.
John Dewey and is consistent with constructivist approaches to learning in higher education. This framework has provided significant insights and methodological solutions for studying online learning [7, 8] . The structure of the community of inquiry framework has also been confirmed through factor analysis by Garrison, Cleveland-Innes and Fung [9] and Arbaugh and Hwang [10] . As we shall see, the quantity of research and our understanding of each of the presences have progressed at very different rates. Each of the three key issues discussed here emerged from the online learning research literature.
A. Social Presence
Social presence is described as the ability to project one's self and establish personal and purposeful relationships. The three main aspects of social presence, as defined here, are effective communication, open communication and group cohesion (see Figure 2) . Social presence attracted most of the initial online learning research attention. While this may have been an appropriate and important place to begin the study of online learning considering its asynchronous nature, much of this research was done independently of cognitive and teaching presence. It is at the intersection of social and cognitive presence where the primary issue of concern emerges. Students recognize that they are not there for purely social reasons. A sense of community is based upon common purposes and inquiry. Moreover, social presence is of less importance if the learning activities are information acquisition and there are no collaborative assignments where students can benefit from the perspectives of others [11] .
The issue addressed here concerns the nature of social presence and how it needs to shift as a course of study evolves. As valuable as it is to establish effective communication and developing social bonds, it is essential that the group feels secure to communicate openly and coalesces around a common goal or purpose for a community to sustain itself [2] . Social presence must move beyond simply establishing socio-emotional presence and personal relationships. Cohesion requires intellectual focus (i.e., open and purposeful communication) and respect. For example, Swan and Shih [12] found that group cohesion is significantly associated with social presence and perceived learning outcomes. It is argued here that social presence in a community of inquiry must create personal but purposeful relationships. However, developing personal relationships take time and it may be that we should be focusing on open communication first. What is required is a clear understanding of how social presence shifts to support the educational objective of the community.
It was Swan [13] who first revealed the apparent shift of social presence over time in online course discussions. She reports that effective and interactive (i.e., open communication) categories increased while cohesive indicators decreased. The explanation was that it was "possible that the use of such reference became less necessary as a clear classroom community was formed." Another possible explanation addresses the fact that the discussion was more exploratory than collaborative. Cohesion may well have been a secondary issue under this circumstance. That is, collaborative tasks focused on practical outcomes may well reduce the focus on the effective and emphasize cohesive comments to achieve a successful outcome. Another consideration in interpreting these findings is the gender balance of the sample. Two thirds were female. In this regard, Arbaugh [14] has pointed to the possible differences in how male and female students communicate. This, of course, would be confounded by other issues such as community development and nature of the task. To address these issues, findings need to be interpreted in the broader context of a community of inquiry that concurrently considers social, cognitive and teaching presence issues and variables.
Contrary to the nature of the shift in social presence reported by Swan [13] , Vaughan [15, 16] found that the frequency of effective and open communication comments decreased, while group cohesion comments increased. The interpretation was that effective and open communication was necessary to establish a sense of community. It was only after the social relationships were established and the group became more focused on purposeful activities did cohesive comments begin to take precedence. Not only did the focus change but it is hypothesized that because a sense of community was established, there was less need for social reinforcement. Social presence online becomes somewhat transparent as the focus shifts to academic purposes and activities.
It is important to note that the context of the Vaughan study [15] was a blended professional development community. The participants were evenly split in terms of gender and were particularly task focused. In addition, participants had the advantage to establish social presence in a face-to-face context. From a research perspective, it is not clear how much influence the blended design had on the social presence patterns reported here. Further study is required to understand exactly how social presence patterns develop. Can social presence detract from cognitive presence? Do participants in a community of inquiry naturally progress from socio-emotional connections, to establishing a climate of open communication, and then naturally engage in purposeful activities (and cohesive comments)? Or is the progression from open communication, to collaboration and cohesion, and then finally to personal relationships? Is the online environment focused primarily on academic goals [9] ? Is there a qualitative difference between online and face-to-face social presence that we need to understand? Certainly, there is some evidence to suggest that the face-to-face environment can more easily provide socio-emotional support [17] .
Implications arising from this issue and related research questions have practical implications for establishing and maintaining social presence in an online community of inquiry. Certainly care must be taken to encourage social interaction and to provide structure and support early on. However, social presence should not be measured simply in terms of the quantity of interaction it engenders. The purpose of social presence in an educational context is to create the conditions for inquiry and quality interaction (reflective and threaded discussions) in order to collaboratively achieve worthwhile educational goals. While effective communication may be important, it is not sufficient for educational purposes. Personal relationships and interaction must be defined in academic terms. Social presence for educational purposes cannot be artificially separated from the purposeful nature of educational communication (i.e., cognitive and teaching presence).
B. Cognitive Presence
Cognitive presence is defined as the exploration, construction, resolution and confirmation of understanding through collaboration and reflection in a community of inquiry. The practical inquiry model operationalizes cognitive presence and is ground in the work of Dewey [18] on reflective thinking (see Figure 3) . Four phases are defined in the interests of parsimony, but in practice inquiry is not so discretely defined nor is it immutable [19] .
Elements
Categories Indicators
Social Presence Effective Expression Emoticons
Open The primary issue worthy of further exploration in terms of cognitive presence relates to the progressive development of inquiry in an online learning environment. Cognitive presence is defined in terms of a cycle of practical inquiry where participants move deliberately from understanding the problem or issue through to exploration, integration and application. The issue revealed consistently in the research findings is that it appears that inquiry invariably has great difficulty moving beyond the exploration phase [20, 21, 22, 23, 24, 25, 26, 27, 28, 29] .
The question is why is it so difficult to move the process of inquiry through to resolution? Is this an artifact of the inquiry model, the contrived nature of the educational context, the communication medium, or perhaps it is the nature of the task and teaching presence (design, facilitation, and direction)? There is evidence that this pervasive finding may have more to do with aspects of teaching presence, than it is to the other possible factors. Meyer observes that integration and resolution is more demanding than exploration and, as a result, increased time for reflection is required. More specifically, she states that, "Faculty need to be more directive in their assignments … [24] ." Similarly, Celentin [20] concluded that the reason discussions do not reach the highest levels of inquiry is "strictly related to the role of the tutor". Others have also speculated that the role of the instructor is a major factor [21, 23] .
In another study by Meyer, she noted that "the question initiating each of the online discussions influenced the level of the responses from students" [26] . There is evidence that the questions or tasks "play an important role in the type of cognitive activity evident in the discussions" [30] . When questions specifically asked students to engage in practical applications, discussions did progress to the synthesis and resolution phase. Interestingly, it was suggested that confirmation did not come from the group; the individual confirmed or rejected their own solutions [30] . If there are no shared goals requiring a collaborative solution or artifact, the transcripts of online discourse will not reveal discourse that has moved to the resolution phase. Individual reflection may take place and, if required, solutions may be posted, but there will not be any discourse. Thus, in addition to teaching presence dimensions such as facilitation and direction, as noted previously, well designed tasks are also important to see evidence of resolution in a community of inquiry.
The importance of designing appropriate tasks to move students through to resolution is also reinforced in a study specifically focused on online collaborative problem solving [31] . Where learners were specifically tasked to formulate and resolve a problem, responses were distributed throughout all of the five problem solving processes (understanding the problem, building knowledge, identifying solutions, evaluating solutions, acting on solutions). In fact, "participants engaged more in problem resolution than in problem formulation" [31] -the converse of previous cognitive presence (practical inquiry) studies. This speaks strongly to the purpose and design of the learning activity. If the activity is problem or case based, there are clear expectations, and appropriate teaching presence is provided-will participants in a community of inquiry have difficulty moving to the resolution phase?
Progression requires direction. Vaughan [15] found that design and facilitation comments decreased in online transcripts, while direct instruction comments increased. It is very important to facilitate and yet not dominate the discourse and, at the same time, be prepared to provide crucial input to ensure that the community moves to resolution. As a subject matter expert, relevant information should be interjected and diagnoses of misconceptions are crucial to productive discourse. This is a delicate and challenging balance of which an experienced teacher would or should be very cognizant. Educational leadership comes in more than one form. From an educational perspective, the distinction between facilitation and direct instruction may be worth preserving.
A supporting explanation and reason why discussions may get stalled at the exploration phase is found in the group dynamics literature. The group dynamics literature has shown that groups do not easily progress to the "performing" stage. Participants need to connect to the group and collaborative decision making proceeds along four hypothesized stages-forming, norming, storming, and performing [32] . Groups need clear goals and time to come together and function in a productive manner. The point is that groups do not naturally coalesce and move to integration and resolution phases, particularly in situations where the task and challenge is to make sense of complex and disparate information. Direction and facilitation is required to establish cohesion and ensure messages are developmental (i.e., more than "serial monologues" or personal declarations).
From the participants' perspective, moving the discussion developmentally would be enhanced considerably by enhancing the metacognitive awareness of the stages of inquiry and how this relates to the particular task at hand. One suggestion is for participants to be metacognitively aware of their contributions by requiring that they identify the level of the response. Pawan, Paulus, Yalcin, and Chang [33] recommend that students self-code their postings. They go on to say: The strategy would encourage students to keep track of and to think about how their responses relate to the collaborative learning objectives set by their instructors. Self-coding their own roles and responses may raise students' awareness, for example, of the four cyclical categories of the practical inquiry model.
Pawan et al. [33] also suggest that the instructor should provide direct instruction and model self-coding. In this regard, it may be helpful for the instructor to provide a metacognitive commentary as to what they are doing and why. This is clearly a teaching presence issue and challenge.
C. Teaching Presence
The third issue worth exploring is a validation issue. To be sure, validation of the community of inquiry and its constructs is an important issue. However, the focus here is the teaching presence construct and whether it has three distinct categories-design, facilitation and direct instruction.
Before we address the validity of the construct, it may be useful to discuss the influence of teaching presence on the success of an online learning experience. The body of evidence is growing rapidly, attesting to the importance of teaching presence for successful online learning [12, 13, 15, 25, 27, 33, 34, 35, 36, 37] . The consensus is that teaching presence is a significant determinate of student satisfaction, perceived learning, and sense of community.
Interaction and discourse plays a key role in higher-order learning but not without structure (design) and leadership (facilitation and direction). For example, without explicit guidance, students will "engage primarily in 'serial monologues'" [33] . Obversely, "faculty may need to be more directive in their assignments for threaded discussions, charging the participants to resolve a particular problem, and pressing the group to integrate their ideas…" [25] . Murphy is clear "that in order for the highest-level collaborative processes to occur within an OAD [online asynchronous discussion], there must be explicit strategies or techniques aimed at promoting these processes" [27] . Similarly, Gilbert and Dabbagh concluded that "the number and type of facilitator postings also increased the level of interaction between students" [38] . They make it clear that structure and facilitation have a significant influence on discourse.
That said, it is important to understand the composition of teaching presence. Whether there are two or three distinct categories is more than a theoretical issue. It has practical implications for a community of inquiry and supporting social and cognitive presence. A recent study questioned whether there are three categories corresponding to the hypothesized structure. Shea [4] completed an extensive study of teaching presence and online learning. After factor analyzing survey data of over 2000 students across multiple institutions, it was concluded that a two factor solution was most interpretable. The two factors were labeled design and "directed facilitation". The latter apparently being the amalgamation of facilitation and direct instruction. It should be noted as well that the directed facilitation factor contributed the most to predicting a sense of community and learning.
The key point in this study is that this is the perspective of students. One interpretation is that students may not distinguish between facilitation and direct instruction. This would not seem to be surprising. To students this is a subtle distinction. Students do not come at this from an educational perspective and a full consideration of the nature of critical discourse. From a teaching perspective, this is the difference between dialogue and discourse [39] . Facilitation supports dialogue with minimal shaping of the course of the discussion. Discourse, on the other hand, is disciplined inquiry that requires a knowledgeable teacher with the expectation that discourse progresses in a collaborative constructive manner and students gain an awareness of the inquiry process.
On the other hand, a study of MBA students did validate the categories of teaching presence [10] . This survey of 191 students across multiple courses used an instrument based on the Shea, Fredericksen, Pickett and Pelz [40] instrument. Thus, using essentially the same instrument and using a confirmatory factor analysis, Arbaugh and Hwang "validated the three components of teaching presence as posited in the…Community of Inquiry model" [10] . Beyond the fact that the teaching presence construct was validated, the interesting question here is why this study confirmed the three components of teaching presence construct, and the Shea et al. [40] study found only two when both used virtually the same instrument? One explanation may be the nature of the analysis. Another explanation may be related to the fact that "all three components are distinct yet highly correlated with each other" [40] . That is, the design (curriculum, goals, method) may have a great influence on how the students perceive other components of teaching presence. Similarly, social and cognitive presences will also influence teaching presence and how it is perceived. As noted previously, another explanation to these divergent findings may be due to student perspectives. That is, undergraduates may not be sophisticated enough to distinguish between facilitation and direct instruction.
II. CODING AND VALIDITY
The community of inquiry framework has provided a useful tool and approach to studying online learning. The methodology to date can best be described as an exploratory qualitative approach to provide "insights for the purposes of constructing meaningful propositions to be explored in further research" [8] .
This research begins with a credible framework and, therefore, is not inductive theory building. To date, much of the research could be best described as interpretivist, in that there is an attempt to understand interactions through text analysis [41] . While issues of validity are relevant to qualitative transcript analysis, … assigning frequencies to the classifications is an aid in understanding patterns, this does not make it a quantitative, inferential statistical procedure. We are in the early stages of understanding and explaining the complexities of online conferencing and educational discourse. The goal is descriptive, not predictive [8] .
That said, the question has been raised about moving the validity of the coding protocol to a quantitative approach. Rourke and Anderson argue for a quantitative content analysis technique and question the rigor of the research in this area. They frame the argument as description versus inference. Their point is that much of the online transcript analysis is descriptive and at some point there needs to be a transition to inference and "a richer definition of test validity" [42] . Rourke and Anderson [42] state that if researchers wish to proceed to the inferential, it must be done mindfully and with understanding as to the steps required to validate coding protocols.
For purposes of discussion we make a distinction between the broad theoretical framework and specific coding schemes, notwithstanding that they are intimately related. With regard to the validity of the theoretical framework, other constructs have been proposed [26, 31, 43] that are not entirely dissimilar to elements of the community of inquiry framework. It would seem, however, that the community of inquiry framework offers a more comprehensive perspective capable of identifying interaction effects among social, cognitive and teaching presence dynamics. There has been surprisingly little discussion about the reasonableness and usefulness of the community of inquiry framework in studying online learning. A key question is whether the three elements capture the core dynamics of a community of inquiry?
On the other hand, there is greater diversity of practice with regard to coding protocols [44] . The issue here is whether the elements have been well defined and the categories are valid (representative of the element). Do the categories fully describe the elements (i.e., presences) of the community of inquiry? Should different protocols be considered for certain research questions? Shifting our focus to the indicators, certainly the indicators must reliably reflect the appropriate category. That is, do the indicators reflect the essence of the categories? Are the indicators of sufficient detail and range to be useful in coding?
There is the question, however, as to why we would want to code at the indicator level? Coding at the indicator level is difficult [45] . Is it not a bit premature considering the early stage of this research and testing of the framework? What research questions would coding at the indicator level answer? How does being able to distinguish among the indicators add to the validity of the model? Are indicators too context specific to expect a standard set of indicators across all online educational environments?
Other coding issues are what unit of analysis (e.g., sentence, paragraph, message, or theme) should be employed? While there has been some discussion around this issue [8, 46, 47] it remains a crucial but challenging decision. Certainly the research question and context will influence this decision. The importance of training for reliability is another important reliability and validity issue where more attention would be beneficial. In summary, what is clear is that much work remains in addressing coding schemes and validating the community of inquiry framework.
Finally, are we ready to emerge from the early exploratory and descriptive phase of researching online communities of inquiry? The time may be right to transition to a phase that utilizes both qualitative and quantitative approaches to studying online learning communities. The focus will likely shift to developing and employing psychometrically sound instruments capable of studying larger inter-disciplinary and inter-institutional samples over time. The foundation for this shift has been laid. Swan and Shih [12] have developed a sound social presence survey based on the work of Gunawardena and Zittle [48] and Richardson and Swan [49] . Arbaugh and Hwang [10] have validated a teaching presence survey questionnaire based on the work of Shea et al. [40] . Preliminary items reflecting the cognitive presence construct have been offered by Garrison et al. [50] . The theoretical framework and research to date would support development of these instruments and their use to study online communities of inquiry. Both qualitative and quantitative efforts will contribute to the refinement of the community of inquiry framework and the categories and indicators of its elements/constructs [8] .
III. CONCLUSION
The issues discussed previously are not just theoretical issues of interest to researchers. They have important practical pedagogical implications. Understanding the role of social presence is essential in creating a community of inquiry and in designing, facilitating, and directing higher-order learning. This is not a simple one-off task. Balancing socio-emotional interaction, building group cohesion and facilitating and modeling respectful critical discourse is essential for productive inquiry. As Baker discovered, "instructor immediacy [i.e., teaching presence] was more predictive of effective and cognitive learning" than "whether students felt close to each other" [51] . Some cohorts are academically focused and do not need or want to engage in a virtual social space [52] . These cohorts usually have well defined practical outcomes that are collaboratively based. As important as social presence may be, a community of inquiry is associated with a sense of common purpose and cognitive presence.
A community of inquiry needs to have clear expectations as to the nature of critical discourse and their postings. Participants need to be aware of the academic objectives, the phases of inquiry, and the level of discourse. These educational challenges raise the importance and role of teaching presence. The distinction between facilitation and direction must also be clear from a design perspective. Teaching presence must consider the dual role of both moderating and shaping the direction of the discourse. Both are essential for a successful community of inquiry.
The previous discussion raises many challenges with regard to social, cognitive and teaching presence as well as coding and validity demands. While the community of inquiry framework has shown itself to be useful in guiding research into online learning, the more we understand online learning the more we raise other questions and issues (not unlike other areas of research). The goal here has been to begin documenting the issues and challenges for others to address and build upon. 
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